Modification of hippocampal neurogenesis and neuroplasticity by social environments.
Synaptic plasticity and neurogenesis in the brain are affected by environmental stimuli. The present study was designed to investigate the effects of social environments on learning and memory, neurogenesis, and neuroplasticity. Twenty-two-day-old rats were housed in isolation or in groups for 4 or 8 weeks and injected intraperitoneally with bromodeoxyuridine to detect proliferation among progenitor cells. The animals were also tested for learning in a water maze and for hippocampal CA1 long-term potentiation in vivo and in vitro. The results show that the number of newborn neurons in the dentate gyrus and the learning in a water maze decreased significantly in rats reared in isolation for 4 or 8 weeks, as compared with grouped controls. Induction of long-term potentiation in the CA1 area of rat hippocampus in vivo and in vitro was also significantly reduced by isolation. Furthermore, the effects of isolation rearing on spatial learning, hippocampal neurogenesis, and long-term potentiation could be reversed by subsequent group rearing. These findings demonstrated that social environments can modify neurogenesis and synaptic plasticity in adult hippocampal regions, which is associated with alterations in spatial learning and memory.